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SYSTEM PROVIDED WITH THE OPTICAL AMPLIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control 
method for an optical amplifier, which can cope with both 
rapid and large fluctuations in the number of multiplex 
wavelengths and fluctuation in a transmission line loss 
and to provide a WDM system using it. 
SOLUTION: The WDM(wavelength division multiplex) 
system of this invention adopts the optical amplifier that 
has a gain with respect to a WDM signal light obtained by 
applying wavelength division multiplex to a plurality of 
optical signals with different wavelengths, and detects a 
low frequency signal amplitude of a pilot light amplitude- 
modulated by a low frequency signal superimposed in 
advance on a WDM signal light at its output stage so as 
to control the gain of the WDM signal through its level 
constant control. 



LEGAL STATUS 

[Date of request for examination] 1 5.02.2001 

[Date of sending the examiner's decision of 1 2.1 1 .2002 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 




http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAA7SaGaIDA41 3257646P1 .h 2003/07/08 



Searching PAJ 



2/2 v 



of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19jpdljpo.gojp/PA1/result/detail/main/wAAA7SaGaIDA413257646P^ 2003/07/08 



(19) B*BH»ffm- (JP) (12) Q H ^ §^ ^ (A) <11)*IHHH*MI** y 

#112001-257646 
(P2001-257646A) 
(43)^KB ¥*£13*P 9 /?21 B (2001. 9. 21) 



(51) IntCL 7 
H0 4B 10/17 
10/16 

HOIS 3/094 
3/10 
3/131 



KMC* 



F I 

HOIS 3/10 
3/131 

H 0 4 B 9/00 
HOIS 3/094 
H 0 4 B 9/00 



?-7n-r(0*) 

5F 0 7 2 
5K0 0 2 



J 
S 
E 



<21)fflR## 


#112000 - 68694( P2000 - 68694) 


<71)tUKA 000161253 










¥Jj£l2¥ 3/H3B (2000. 3. 13) 








(72)«W# fit A 


















(74)f$!A 100082935 












F^-A(0#) 5F072 JJ20 MM03 MM12 PP07 YY17 






5K002 AA01 AA03 AA06 BA04 BA05 






BA13 CA09 CA13 CA14 DA02 






FA01 



(54) \$m<D%m xmi®&&Tmftmm®*mtt®.&&mymmi'XT2± 



(57) imm 

*38WKJ:SWDM (ftfi^i'i^l) 
» 6 ixfc w d Mft -s^dati- a ft L , WD Mft ■» 




1 

T*ri5tt«*m«##K#«ft+s#ai:* *tu*«** 

ft * - ? ^ S 4- # L Mr IS ft fi # fi f I * ft £ fl S ft 5 & fi 

<k ^ w tH l n ttig js-ikm ^ - m t ft -5 x o \z m is ft 

SixfcJtUASrft^S^Ri:, ittJiEftiti|'I^fti#it'M 

SrBfi-*-*#a^, «r«BS**a^a*^e>«rE(SJBtt 
ft ^mmzmm Lmi&m&m^-m^-^t^^x o \z 

WE5fc**t«*Bfi^6*a*WJWt-SfPJ»#a«:fll*. 
t Sr#«i:i-5WiEI»3R3S 1 &£>*2ieigtGDftigi!>l 

*a«*ftitt**5R*o#tt*#M<t+s#at* 

«t«»<0«l«*iJ»S:»iJffll-t-^^aS:«^5C iSrWWt 
•t* o K fi ^ M 36 i§ ft > * t 1 0 

[»*js6 ] K**ftsa»<o«-»3ts:*ife-r*^a 

4«IIEBI#«ll5*^)*»*»S:«*53e;iS«»i, ffi 
EM3K«2ietto%JtMfr«A»aiclKttl(MK$ix^ 

<t^5ftfi#sfti§fi *>*7^ 0 

[0 0 0 1 ] 



(2) ^[5fl 2001-257646 

[0 0 0 2 ] 

[ft&<7}ftffi] WDM (Wa v e Division 
Multiplexing) «Rfi<Oig '3 ftfs 

Lftitn^ft6ftl\ i-ftto*>eiiK^a*^»{w*fL 
Xlia^l U-i/W— fiMfll (ALC:Automatic 
70 Level Control), ^S&fi&oQ^tbJC 
ttLTIiflj»—5&ffl«P (AGCrAutomatic 
Gain Control) t l^f^t5 2li^)|iJ 
ffiP&SrWA £itft*t;ft,tfft 6ftl/\ El 4 f^3^oO n 

ft 2 ^n<OttM (Point to Point) v/X 

^A^fiEiSlglSr^-t-. — s^/uJBi *in finite 

1 0 £ttfi£>»3 n ft <0 -6 ttfi 

1, ^LTftigiil^l 3^<bft<5o 1 

3*i»(Cljfifcfc|9 ft tiJ^'*? — U^/Wj&S — ^ 

fttt^rauftert, ft«§«»i 3^6^7 , c#sff^-(D h 

- 5 >v<o\&+)'<v- i^'Wifrffc: — S-Cfc-Bo ft OH 88 
mm l 3l?ii*BS^»:<oeiSB4*ca*Sixeo 
iglteg^it^/c«I^, ft§«*<0g«*r«B 

50 /c 0 SSlo^ffifi, 3fc*«»*M*^**fiALCi: Lt 

^2<^*fe*i, 3feiiBS|i]»(Oa*IJAGC^L, 

^ WDM'>^xi.t>El4^J:9ftm3i3eftP o i n t 
to Point CDftf&fab, WDM v/* 7^(5] ± CD ^ 
Vri.^, ft«-^0*£i£»#l!S#A (Add/Dr 
o p) ^-fT^OADM (Optical Add/Dr 
o p Mu 1 t i p 1 e x i n g) 4 ffi l/^ tzfti$<0 £> 6 
R i n g«^ft^tC^t)OOfc-5o J**4 LT 

5^ yj-r* <y9tz&m&*ik<D&it&Wo*v vv-tm 



3 

*<oTtk<z>*&vs*jrmtf&z<ztiim&, m4^m^x 

- 9 7 9 4 1 toXVfttMW- 11-215102 tCIS, 15 
ft^Rfttf)*, ft*<7> l o^&^ftfE-^c^^tb 

^it^5^\ LTi£««a>6<0l8ft<aj£ft# 

(OADM) ^>3fe* hW^^If5v/7 

^*ttt, R**aMS#3telc«*# £ figiji;: 1 jfig 4) 
Mill, *«HB»a*^*5l^T-toft*ro5t^'</i' 

2 7 8 7 8 2 0^«l:M^$^T^5^, C <D 

k** & ^ -3 Hi 

[0 0 0 3 ] 

5 C <h J: <9 , MiSISw;»o^#^»^ 7 

[0 0 0 4] 

ottEtt**««**tli»ft^K*^36ttS:3tA*iB 



(3) #159 2001-257646 

*»*©5fttt«r*A**«c*si^-CttEi6«#««#*«w 
*«fti-5*»^ % S;fr**=**afc*LfflE«*# 

^ Bu-1f*«*mE(S«tt«-»lcJ:5»fl[KBIS:ff 
oriE»-r^^;ilf^»j^at N itfJEfs^ft^-^IfcoQ 
UA^e>MTE(Entttt«fi«&ttULRfintttt^»|R 
* J -St45«J; 3 lwfflrE%MCKn#a«:fH«i-r«M1Ri^ 

S»W(cE«©ME*ffl**T»tt*ttfc3feffl*«ci«* 
neWEiSJSififi *tf>|g*B# — <fc StcfltrE**! 

«»©m«*ij»*rfB«n-a#a*^ srE^ta*«-e^^ 
s*tfc*ttia«:$#-*-s^a&, «ittytmm®<Dytm®t 
20 srafi-r^^atx ffiES*^a^ttjaa>e>*rEfiHtt 

WE***«*Bfii-*^a**B»"rs«i«p^as:«i^. 

tt*4xfc*fflAfc^4^6MrE««tt«#^S*|*s--S 

E«^#ii«»*«;tS3tei£«»i:, ffiCR #1 2 fc« 
^5^^tcE«0*liiBli^ilx.^a{-^^$^fc 
WE»*«2^«fe-6»W|«cE«0*i«*l 
*fcWE«#**»J6-*-*»»»Sriru^*S«*S:« 

[0 0 0 5] 

#iLTRIt$ fl B 1 C*|gB^^nifi#I©WDMv' 

0 ir&g^il? n ft &#fi-T 6 &fi 

£SS§1 1 , o hfH§-»£«2 0, 
4 , *lSfflS§ 1 3 , SAg L D 2 3 , 7t#<£ 1 5 , P 
s/hfl^|li82 1, ^LtifiLD 2 3 <7}t£};/J/^ a !7- 
u^>^£^;tS::^f;:J;oTM:^#^t>gS£l 3a>fi|»£8?{fc 

» * l fc w d m « ^ # ^ 7t b « m m -r z> m m * «e n 2 \t 



5 

S««J<&*-S-J-/l'« 3 1 3. ft#<£l 5, 

^oyHI#t)ia»2 1 1 flJ»«»(H]»2 2, iGL 
D 2 3, * LTK^^fil§§ 1 2 a y hffi 

ai«ffii^-5^/u«i. 2, «» 

7^ 3 7*iiLTttfflUfcT o n e ft — 
tC^oi: 5 Us ny htt^Kn*MI--£iM1feP 

I1IK3 8^BtS3bflKBn^S3 2^Sn«r»(t5, lil 3 

^»»T*>^o 7-f-bv<ix^/i,-^ii3te4t*i»l 3 

hznm p y hm^&^-z—r&tzvxD 

Itfttikl 5, /^oj/ h«-§-»taSS2 l, ¥iJ?#«iJWHIK 
22, itLr*i(l»13©a8LD2 3^6ftoT^ 
6o /<^f o ^ hfif tttUS 2 1 t«*^a 3 4 i: p 
y hftflrfcMSJxfcT o n e«#*aad-t'*«««>^ 

> K'<*7-f 3 7frbteZ>o W»»!IWI1IK2 2tt 
K/<^7-f /U*- 3 7 ■CjJfflSntT o n e ft*<7) 

-SS0WIUK3 9 ifiLDBlfS3 6^f>46, 
[0 0 0 6 ] WT, **Jfi»HB«>«lfPf-o#lttWr5, 

*3Mfcwuia -en , w d Mil \z * ft /c 

o y Mf t*l;AM^LtittWiS^)T o n 
l 3 (OffiAiKtt tz&^xfttzfctb fbftfc i^^/W: 

5feK»lwfeH*>e>-f\ ^UWDMfI-^^^^zSS^/N°!7 

S^/UJB 1 <0'<4 P y Mf »»*»2 0 (Z iotlt 
<bft-5 0 '<-f o y h«*JB*»rt-Cffl*^-f p y Mf # 
KH««-«fW»EII8 3 8 {C<t oT«ij»^-fTfenrt^ 

i/^Qo ^-f d-7 Mf^(i3t^/7 l 4lcJ;oT3ti|« 
l 3©*A*««t!)i(tfWDMBf*i:^8Jii5, «■ 
«*>3fcitffl33i 3©*»W*iW»^ftttKToa9-t?*) 
<5o 3 ttJ^BltSOTfe^tt 1 Stc^oTfc 

aK4^e>»issiifc*tt^-< p y mi ^i*ajB2 1 <o 



(4) 4#GS 2001-257646 

e 

0 n c»#*S«aSil, *Jt#M»[5lB2 2<B«ffl/<W p 
y h«*2IR«« — SflJWlsIte 3 9d^6ft£o fctti'' 5 
^ n y Kt-»ZBHg« — S®JiBlHl» 3 9 <2ig;l§]&<DT o 
n e «*U-^/U*S(S< *fttf#**B» 1 3 (Dfljf#&±lf 

9fc, igic^< fcfttf*]»*Tif« J: 3i:B8LD 
SE»^&3 6*aLTiaeLD 2 3SrMWi-6« 
[0 0 0 7 ] 

70 DMfl#*iliW«)^'f p y h«#*T o n e ls^ia 
oT^U ^(DT o n elltU^^-^ i:4 6<t ^ 

*$SW<D#2<0«iAtt, fsiH^a 

1(2)1] *#9!<DWDM->;*7 i -k«ttlS« 
[121 2 ] *3gW<7V*>r p y h it ^3£££g 0 

[«F*<0ttW] 

1 mmm?-\-r^m 

2 «RH$Ef>ffiM 
3 

50 4 

1 0 
1 1 

1 2 

1 3 %mm$& 

14 %*r?=7 

1 5 

2 0 /<-f p y h«*55£» 

2 1 n y h«*»aa» 

2 2 w&mmmvk 

40 2 3 L D 

3 0 KM 

3 2 SAjgpfeWSEft^a 

3 6 IbfiLDlEWj^a 

3 7 K'** 7 4 fr* — 

3 8 tti^^V p y h«-»S«««-S*BWEl» 

3 9 fcaj'<-f p y hft»K0l««-r*#J«IIs]a6 



(5) 



4#BB 2001-257646 



mi ] 



^1 jM»^w/a_ 



AO 



il 



MO 



10 



14 13 15 



in 



fir* 



LD 

IT 



22 



WW 



,2 



! ^ 13 15 ! 13 15 



22 



vm H 

(BBS 



21 i 



15 



,22 



Oft 



led 



21 



yn 



! in 



[B 2 ] 



32 



38 



&&ici 



BPF I 



20 * a <f'9Mg**&« 



[H 3 ] 






22 mtmrnm'® 



21 rt<*vm^rtom» 



MO 
/10 



sua 



[B4] 

,2 8^**8^ 



y 3 3fBW-WJg| 



j 






12^ 


1 

1 


13 1 


13 




13 








-ffl.... CD) 












-\>~ 















i2 



in 



7 O > 

(51) Int. CI. 7 F I f-^-K (#%) 

H 0 4 J 14/00 
14/02 



